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Description

BACKGROUND

1. TECHNICAL FIELD

[0001] The present invention relates to the field of peer to peer computer networks, and more particularly, to seeding
data files into such networks.

2. DISCUSSION OF RELATED ART

[0002] File sharing is becoming ever more common, and as the computer networks grow larger, so does the need to
seed data files in an efficient way that utilizes the maximal capabilities of the sharing agents. Overlay networks (such
as peer to peer networks) of sharing agents in which the agents are simultaneously subscribing and unsubscribing
different and multiple data files for sharing, pose a real challenge for effective propagation of the data files from the
agents and into the network, a process also known as "seeding."
[0003] Document US2003/0204602 discloses a method to distribute and store segmented files in a peer content
distribution network.

BRIEF SUMMARY

[0004] One aspect of the invention provides a method of proactive seeding of data in a peer-to-peer computer network.
The method includes the steps as in claim 1.
[0005] Other aspects of the invention may include a system arranged to execute the aforementioned method and a
computer readable program configured to execute the aforementioned method. These, additional, and/or other aspects
and/or advantages of the embodiments of the present invention are set forth in the detailed description which follows;
possibly inferable from the detailed description; and/or learnable by practice of the embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] For a better understanding of embodiments of the invention and to show how the same may be carried into
effect, reference will now be made, purely by way of example, to the accompanying drawings in which like numerals
designate corresponding elements or sections throughout.
[0007] In the accompanying drawings:

Figures 1 is a high level schematic portion diagram illustrating an environment of a system according to some
embodiments of the invention;

Figure 2 is a high level graph diagram illustrating the system according to some embodiments of the invention; and

Figure 3 is a high level flowchart diagram illustrating a method according to some embodiments of the invention.

[0008] The drawings together with the following detailed description make apparent to those skilled in the art how the
invention may be embodied in practice.

DETAILED DESCRIPTION

[0009] Prior to setting forth the detailed description, it may be helpful to set forth definitions of certain terms that will
be used hereinafter.
[0010] The term "agent" as used herein in this application refers to a software abstraction, an idea, or a concept, similar
to object oriented programming terms such as methods, functions, and objects. The concept of an agent provides a
convenient and powerful way to describe a complex software entity that is capable of acting with a certain degree of
autonomy in order to accomplish tasks on behalf of its user. But unlike objects, which are defined in terms of methods
and attributes, an agent is defined in terms of its behavior.
[0011] The term "peer-to-peer" commonly abbreviated to "P2P" as used herein in this application refers to a any
distributed network architecture composed of participants that make a portion of their resources (such as processing
power, disk storage or network bandwidth) directly available to other network participants, without the need for central
coordination instances (such as servers or stable hosts). Peers are both suppliers and consumers of resources, in
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contrast to the traditional client-server model where only servers supply, and clients consume.
[0012] With specific reference now to the drawings in detail, it is stressed that the particulars shown are by way of
example and for purposes of illustrative discussion of the preferred embodiments of the present invention only, and are
presented in the cause of providing what is believed to be the most useful and readily understood description of the
principles and conceptual aspects of the invention. In this regard, no attempt is made to show structural details of the
invention in more detail than is necessary for a fundamental understanding of the invention, the description taken with
the drawings making apparent to those skilled in the art how the several forms of the invention may be embodied in practice.
[0013] Before explaining at least one embodiment of the invention in detail, it is to be understood that the invention is
not limited in its application to the details of construction and the arrangement of the components set forth in the following
description or illustrated in the drawings. The invention is applicable to other embodiments or of being practiced or carried
out in various ways. Also, it is to be understood that the phraseology and terminology employed herein is for the purpose
of description and should not be regarded as limiting.
[0014] Figure 1 shows, in a connected graph format, data processing system 100 according to some embodiments
of the invention. Data processing system 100 may include a seeding manager 110 connected via a communication link
to a plurality of file sharing agents 95A-95H. System 100 may be implemented bycomputers network over computer
network 10 but does not necessarily represent a one to one relationship between servers 11-14 and sharing agents
95A-95H. Seeding manager 110 is configured to send a plurality of files to sharing agents 95A-95H. This is performed
at least by tracking a status of each file; tracking an availability of each agent 95A-95H; evaluating each agent 95A-95H
in respect to past performance and specified rules; encoding each file into portions; matching the portions to agents
95A-95H such as to distribute loads in a specified pattern among agents 95A-95H in respect to their evaluation;
[0015] Consistent with one embodiment of the invention, seeding manager 110 may be further configured to monitor
sent portions and adjusting file statuses and agents 95A-95H availability and evaluation accordingly; and resending
portions in respect to the monitoring and specified network availability rules.
[0016] Consistent with one embodiment of the invention, seeding manager 110 may be further configured to encode
redundancy and forward error correction (FEC) into raw data, push the new encoded data to network 100, and instruct
agents 95A-95H to store it.
[0017] The actual data propagation (seeding) can be executed directly from the servers 11-14 (aka centralized seeding)
or via sharing agent 95A-95H themselves (distributed seeding). In either case the heart of the proactive seeding process
is the key logic of which agent 95A-95H should store which portion of which file. This is carried out in a central Seeding
Manager 110, that is aware, at any given time, of which sharing agent 95A-95H is online, and holds vital statistics and
information that helps it make decisions as to which agents 95A-95H should get chunks of which files.
[0018] Consistent with one embodiment of the invention, seeding manager 110 may hold two queues: one of files that
need seeding and their current state (they can be partially seeded, or not seeded at all), and of available agents 95A-
95H in the network.
[0019] Once a seeding session starts, seeding manager 110 encodes the file into portions that should be distributed
to agents 95A-95H (in the case of centralized seeding), and starts trying to find agents 95A-95H to get copies of the file.
[0020] The seeding process then involves finding the best matching agents 95A-95H, instructing them to get parts of
the file, and updating the status of the file once they are done - until there are no further parts of the file that needs to
be seeded.
[0021] Consistent with one embodiment of the invention, seeding manager 110 may hold a table of all files that need
seeding, and the slices they hold that need seeding. At the same time, it holds a queue of agents 95A-95H who can
store which files (according to their announcements). It also holds a table of all agents 95A-95H who are available for
receiving seeded slices. When a new file is added to this table, the seeder calculates the slice table and bit rate. Seeding
manager 110 constantly matches the best available agent 95A-95H to each waiting files, and sends this agent 95A-95H
a command via the network to receive a slice of this file. Each downloaded slice is registered on the database, and so
is each completed file.
[0022] Consistent with one embodiment of the invention, for each slice and seeder, the system finds the optimal agent
to receive this slice. Optimizing the effectiveness of the seeding and the availability on the network relies on this match
making function.
[0023] Several qualitative factors for determining agents as preferred sharing agents that should be chosen for seeding.
These factors may include, but are not limited to: overall agent availability in the past specified period of time, as an
overall factor; a minimal availability (for example, of about 10%), and minimal time on the network are used as a threshold;
the agent’s bandwidth - the system somewhat prefers agents with high bandwidth that are able to serve many files at
once; the agent’s history of reliability in connections (success rate of connections to agent); agent’s available disk-space;
and geographic location - For each agent 95A-95H, the system knows the country and exact geographical coordinates.
Specifically, the system aspires for about 60-70% of the slices to be seeded as close as possible to the source, and
30-40% of them seeded at random using a uniform distribution.
[0024] Figures 2A and 2B are tempo-spatial graphs showing aspects of the present invention. Figure 2A shows a
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tempo spatial distribution 210A of agents in a plurality of geographic locations and along specified period of time.
Distribution 210A may be achieved via applying the monitoring to the agents throughout the network over time.
[0025] Figure 2B shows a desired (or target) tempo spatial distribution 210B of agents in a plurality of geographic
locations and along specified period of time. The desired distribution, while possibly uniform distribution but not necessarily
so, is achieved by applying the matching function as discussed in details below.
[0026] Consistent with one embodiment of the invention, each file being seeded has a table of N time slots, each
representing a 1/N part of 24 hours. The system holds a similar a table for the availability of each agent 95A-95H, called
the "availability table" of this agent 95A-95H. It records the average availability of this agent 95A-95H per time slot. For
each slot of the file’s availability table, the system records the cumulative average availability of agents 95A-95H chosen
for this file, per this slot. Each of agent 95A-95H contribution to the table is weighted by the total scoring of all its other
factors mentioned above. Seeding manager 110 may be configured to balance these slots so they are as even and as
high as possible. For each agent 95A-95H, the system scores its matching by how much it flattens the current time slot
balance and how much it maximizes the values in it. The system selects the agent 95A-95H that best fits the file based
on this table.
[0027] Consistent with one embodiment of the invention, seeding manager 110 may be further configured to maintain
the seeded files. When it finds files that are in low slice availability and/or slices that have not been seen online for a
long time, it adds these files and slices to the seeding queue of seeding manager 110. When seeders of these files go
online, they are queued to seed some of these files again, thus healing the files’ availability.
[0028] Consistent with another aspect of the invention, distributed seeding is a process of using the users to actually
encode and distribute parts of files across the network, instead of a centralized seeder. This slows the seeding process
but enable the system to handle higher seeding loads in much lower costs, since the system only outputs the pure data
once (in the best case) instead of outputting the stretched and redundant slices, giving the system a bandwidth gain of
500% (for a stretch factor of 5).
[0029] Consistent with one embodiment of the invention, a seeding session starts on the first time any user downloads
a file. All content is available via HTTP and the first download is being done via http. When the first download starts,
seeding manager 110 marks this content as being needed for seeding. Once this download is completed (the system
completes it even if the viewer does not watch the full content), respective agent of 95A-95H reports to the server that
it is now a "seeder" of this content. The server checks this potential seeder versus the files pending for seeding, and if
there is a need to seed this file, it orders agent 95A-95H to start seeding it. The server (as described in the proactive
seeding section) orders other agents 95A-95H to request parts of the file from the seeding agent. Once a transfer of
such file part is complete, the system registers this on the server.
[0030] Consistent with one embodiment of the invention, seeding of files requires the use of a reliable protocol. However
unlike the central server case it requires a more complicated network address translation (NAT) traversal mechanism.
There are generally two options: Using TCP. In which case an additional "hole punching" mechanism is added to the
one that is used for streaming (which is UDP based). UDP based. In which case a proprietary (or adaptation of existing
protocols) is used in order to incorporate reliability.
[0031] Consistent with one embodiment of the invention, seeding manager 110 may be configured to apply a matching
function that yields a specified distribution (e.g., uniform distribution) such as shown in 210B. The matching function
may result in equalizing the seeding loads over the day. The weighted availability function of an agent i - Ai - can be
written as below in Equation 1: 

[0032] Wherein ai
k is the weighted availability of agent i in time slot k and θ(tk-t) is the step function centered at tk

(θ(tk-t)=0 for t<tk; θ(tk-t)=1 for t≥tk). The agents weighted availability takes into account the agents availability, the amount

of storage space it has and the number of files it already stores. In addition agents are split into subgroups according
to their geographical distribution. For each file f the seeder associates a vector of geographical weights w(f) according
to the proximity to the location of the seeding agent. The weights can be determined by the content provider.
[0033] The seeder’s goal is to find a subgroup of agents such that the cost function (which is file -dependent) shown
in Equation 2 below is minimized: 
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[0034] In other words the target availability profile in each geographical region should be as close as possible to
constant.
[0035] Figure 2 is a high level flowchart diagram illustrating a method according to some embodiments of the invention.
[0036] Method 200 may include the following steps. In a preliminary step, monitoring a plurality of agents by following
an availability of each agent (stage 210); monitoring a plurality of files by following a status of each file (stage 210);
evaluating each agent in respect to past performance and specified rules (stage 220); encoding each file into portions
(stage 230); matching the portions to agents such as to evenly distribute loads among the agents in respect to their
evaluation (stage 240); optionally monitoring sent portions and adjusting file statuses and agents’ availability and eval-
uation accordingly (stage 250); and optionally resending portions in respect to the monitoring and specified network
availability rules (stage 260). At least one of stages 210-360 is carried out by at least one computer.
[0037] In order to implement method 200, a computer (not shown) may receive instructions and data from a read-only
memory or a random access memory or both. At least one of aforementioned steps is performed by at least one processor
associated with a computer. The essential elements of a computer are a processor for executing instructions and one
or more memories for storing instructions and data. Generally, a computer will also include, or be operatively coupled
to communicate with, one or more mass storage devices for storing data files. Storage modules suitable for tangibly
embodying computer program instructions and data include all forms of non-volatile memory, including by way of example
semiconductor memory devices, such as EPROM, EEPROM, and flash memory devices and also magneto-optic storage
devices.
[0038] As will be appreciated by one skilled in the art, aspects of the present invention may be embodied as a system,
method or computer program product. Accordingly, aspects of the present invention may take the form of an entirely
hardware embodiment, an entirely software embodiment (including firmware, resident software, micro-code, etc.) or an
embodiment combining software and hardware aspects that may all generally be referred to herein as a "circuit," "module"
or "system." Furthermore, aspects of the present invention may take the form of a computer program product embodied
in one or more computer readable medium(s) having computer readable program code embodied thereon.
[0039] Any combination of one or more computer readable medium(s) may be utilized. The computer readable medium
may be a computer readable signal medium or a computer readable storage medium. A computer readable storage
medium may be, for example, but not limited to, an electronic, magnetic, optical, electromagnetic, infrared, or semicon-
ductor system, apparatus, or device, or any suitable combination of the foregoing. More specific examples (a non-
exhaustive list) of the computer readable storage medium would include the following: an electrical connection having
one or more wires, a portable computer diskette, a hard disk, a random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
[0040] (EPROM or Flash memory), an optical fiber, a portable compact disc read-only memory (CD-ROM), an optical
storage device, a magnetic storage device, or any suitable combination of the foregoing. In the context of this document,
a computer readable storage medium may be any tangible medium that can contain, or store a program for use by or
in connection with an instruction execution system, apparatus, or device.
[0041] A computer readable signal medium may include a propagated data signal with computer readable program
code embodied therein, for example, in base band or as part of a carrier wave. Such a propagated signal may take any
of a variety of forms, including, but not limited to, electro-magnetic, optical, or any suitable combination thereof. A
computer readable signal medium may be any computer readable medium that is not a computer readable storage
medium and that can communicate, propagate, or transport a program for use by or in connection with an instruction
execution system, apparatus, or device.
[0042] Program code embodied on a computer readable medium may be transmitted using any appropriate medium,
including but not limited to wireless, wire-line, optical fiber cable, RF, etc., or any suitable combination of the foregoing.
[0043] Computer program code for carrying out operations for aspects of the present invention may be written in any
combination of one or more programming languages, including an object oriented programming language such as Java,
Smalltalk, C++ or the like and conventional procedural programming languages, such as the "C" programming language
or similar programming languages. The program code may execute entirely on the user’s computer, partly on the user’s
computer, as a stand-alone software package, partly on the user’s computer and partly on a remote computer or entirely
on the remote computer or server. In the latter scenario, the remote computer may be connected to the user’s computer
through any type of network, including a local area network (LAN) or a wide area network (WAN), or the connection may
be made to an external computer (for example, through the Internet using an Internet Service Provider).
[0044] Aspects of the present invention are described above with reference to flowchart illustrations and/or portion
diagrams of methods, apparatus (systems) and computer program products according to embodiments of the invention.
It will be understood that each portion of the flowchart illustrations and/or portion diagrams, and combinations of portions
in the flowchart illustrations and/or portion diagrams, can be implemented by computer program instructions. These
computer program instructions may be provided to a processor of a general purpose computer, special purpose computer,
or other programmable data processing apparatus to produce a machine, such that the instructions, which execute via
the processor of the computer or other programmable data processing apparatus, create means for implementing the
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functions/acts specified in the flowchart and/or portion diagram portion or portions.
[0045] These computer program instructions may also be stored in a computer readable medium that can direct a
computer, other programmable data processing apparatus, or other devices to function in a particular manner, such that
the instructions stored in the computer readable medium produce an article of manufacture including instructions which
implement the function/act specified in the flowchart and/or portion diagram portion or portions.
[0046] The computer program instructions may also be loaded onto a computer, other programmable data processing
apparatus, or other devices to cause a series of operational steps to be performed on the computer, other programmable
apparatus or other devices to produce a computer implemented process such that the instructions which execute on
the computer or other programmable apparatus provide processes for implementing the functions/acts specified in the
flowchart and/or portion diagram portion or portions.
[0047] The aforementioned flowchart and diagrams illustrate the architecture, functionality, and operation of possible
implementations of systems, methods and computer program products according to various embodiments of the present
invention. In this regard, each portion in the flowchart or portion diagrams may represent a module, segment, or portion
of code, which comprises one or more executable instructions for implementing the specified logical function(s). It should
also be noted that, in some alternative implementations, the functions noted in the portion may occur out of the order
noted in the figures. For example, two portions shown in succession may, in fact, be executed substantially concurrently,
or the portions may sometimes be executed in the reverse order, depending upon the functionality involved. It will also
be noted that each portion of the portion diagrams and/or flowchart illustration, and combinations of portions in the portion
diagrams and/or flowchart illustration, can be implemented by special purpose hardware-based systems that perform
the specified functions or acts, or combinations of special purpose hardware and computer instructions.
[0048] In the above description, an embodiment is an example or implementation of the inventions. The various
appearances of "one embodiment," "an embodiment" or "some embodiments" do not necessarily all refer to the same
embodiments.
[0049] Although various features of the invention may be described in the context of a single embodiment, the features
may also be provided separately or in any suitable combination. Conversely, although the invention may be described
herein in the context of separate embodiments for clarity, the invention may also be implemented in a single embodiment.
[0050] Reference in the specification to "some embodiments", "an embodiment", "one embodiment" or "other embod-
iments" means that a particular feature, structure, or characteristic described in connection with the embodiments is
included in at least some embodiments, but not necessarily all embodiments, of the inventions.
[0051] It is to be understood that the phraseology and terminology employed herein is not to be construed as limiting
and are for descriptive purpose only.
[0052] The principles and uses of the teachings of the present invention may be better understood with reference to
the accompanying description, figures and examples.
[0053] It is to be understood that the details set forth herein do not construe a limitation to an application of the invention.
[0054] Furthermore, it is to be understood that the invention can be carried out or practiced in various ways and that
the invention can be implemented in embodiments other than the ones outlined in the description above.
[0055] It is to be understood that the terms "including", "comprising", "consisting" and grammatical variants thereof do
not preclude the addition of one or more components, features, steps, or integers or groups thereof and that the terms
are to be construed as specifying components, features, steps or integers.
[0056] If the specification or claims refer to "an additional" element, that does not preclude there being more than one
of the additional element.
[0057] It is to be understood that where the claims or specification refer to "a" or "an" element, such reference is not
be construed that there is only one of that element.
[0058] It is to be understood that where the specification states that a component, feature, structure, or characteristic
"may", "might", "can" or "could" be included, that particular component, feature, structure, or characteristic is not required
to be included.
[0059] Where applicable, although state diagrams, flow diagrams or both may be used to describe embodiments, the
invention is not limited to those diagrams or to the corresponding descriptions. For example, flow need not move through
each illustrated box or state, or in exactly the same order as illustrated and described.
[0060] Methods of the present invention may be implemented by performing or completing manually, automatically,
or a combination thereof, selected steps or tasks.
[0061] The term "method" may refer to manners, means, techniques and procedures for accomplishing a given task
including, but not limited to, those manners, means, techniques and procedures either known to, or readily developed
from known manners, means, techniques and procedures by practitioners of the art to which the invention belongs.
[0062] The descriptions, examples, methods and materials presented in the claims and the specification are not to be
construed as limiting but rather as illustrative only.
[0063] Meanings of technical and scientific terms used herein are to be commonly understood as by one of ordinary
skill in the art to which the invention belongs, unless otherwise defined.
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[0064] The present invention may be implemented in the testing or practice with methods and materials equivalent or
similar to those described herein.
[0065] While the invention has been described with respect to a limited number of embodiments, these should not be
construed as limitations on the scope of the invention, but rather as exemplifications of some of the preferred embodi-
ments. Other possible variations, modifications, and applications are also within the scope of the invention. Accordingly,
the scope of the invention should not be limited by what has thus far been described, but by the appended claims and
their legal equivalents.

Claims

1. A method comprising:

monitoring, in a peer-to-peer computer network (10), a plurality of agents (95A-95H) and a plurality of files by
tracking an availability of each agent and tracking a status of each file respectively;
evaluating each agent, based at least partially on respective past performance and qualitative factors;
encoding each file into portions;
matching the portions into agents (95A-95H) to yield a specified distribution of loads among the agents (95A-
95H) based at least partially on their respective evaluation, each agent storing portions of each file;
calculating, an availability function for each one of the plurality of agents (95A-95H), wherein the availability
function comprises a summation over time of a plurality of time-dependent availability weighing functions;
calculating, for each one of the plurality of files, a function of a cost for distributing each one of the plurality of
files, wherein the cost function comprises a summation over each of the availability functions for each one of
the plurality of agents (95A-95H); and

wherein at least one of the monitoring, the evaluating, the encoding and the matching is executed by at least one
processor.

2. The method according to claim 1, further comprising monitoring sent portions and adjusting file statuses and agents
(95A-95H) availability and evaluation accordingly.

3. The method according to claim 2, further comprising resending portions in respect to the monitoring and specified
network availability rules.

4. The method according to claim 1, wherein the matching is applied repeatedly such that portion from a specified file
are transferred to a selected agent based on the evaluation.

5. The method according to claim 1, wherein the specified distribution is such that it is substantially temporal uniform.

6. The method according to claim 1, further comprising applying a cost function by each selected agent to parameters
of the agents (95A-95H) connected to the selected agent, wherein the connected agents (95A-95H) that minimize
the cost function are selected for further portion transfer.

7. The method according to claim 1, further comprising proactively adding to a queue portions and files having an
availability below a specified level, wherein the matching is applied to the queue.

8. A system comprising:

a seeding manager (110); and
a plurality of agents (95A-95H) in communication over a computer network (10) with the seeding manager (110),

wherein the seeding manager (110) is configured to:

monitor, the plurality of agents (95A-95H) and a plurality of files by tracking an availability of each agent and
tracking a status of each file respectively;
evaluate each agent based at least partially on respective past performance and qualitative factors;
encode each file into portions;
match the portions into agents (95A-95H) to yield a specified distribution of loads among the agents (95A-95H)
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being an amount of portions sent to agents (95A-95H) based at least partially on their respective evaluation,
each agent storing portions of each file;
calculate, an availability function for each one of the plurality of agents (95A-95H), wherein the availability
function comprises a summation, over time, of a plurality of time-dependent availability weighing functions;
calculate, for each one of the plurality of files, a function of a cost for distributing each one of the plurality of
files, wherein the cost function comprises a summation over each of the availability functions for each one of
the plurality of agents (95A-95H).

9. The system according to claim 8, wherein the seeding manager (110) is further configured to monitor sent portions
and adjusting file statuses and agents (95A-95H) availability and evaluation accordingly.

10. The system according to claim 8, wherein the seeding manager (110) is further configured resend portions in respect
to the monitoring and specified network availability rules.

11. The system according to claim 8, wherein the seeding manager (110) is further configured to repeatedly match such
that portions from a specified file are transferred to a selected agent based on the evaluation.

12. The system according to claim 8, wherein the specified distribution is such that it is substantially temporal uniform.

13. The system according to claim 8, wherein agents (95A-95H) selected by the seeding manager are configured to
apply a cost function to parameters of the agents (95A-95H) connected to the selected agent, wherein the connected
agents (95A-95H) that minimize the cost function are selected for further portion transfer.

14. The system according to claim 8, wherein the seeding manager is further configured to proactively add to a queue
portions and files having an availability below a specified level, wherein the matching is applied to the queue.

15. A computer program product carrying computer readable code for controlling a computer to carry out the method
of any one of claims 1 to 7.

Patentansprüche

1. Verfahren, umfassend:

Beobachten, in einem Peer-to-Peer-Computernetzwerk (10), von einer Vielzahl von Agenten (95A-95H) und
einer Vielzahl von Dateien durch jeweiliges Verfolgen einer Verfügbarkeit jedes Agenten und Verfolgen eines
Status jeder Datei,
Evaluieren jedes Agenten, basierend zumindest teilweise auf jeweiliger vergangener Leistung und qualitativen
Faktoren;
Codieren jeder Datei in Anteile;
Paaren der Anteile zu Agenten (95A-95H), um eine spezifizierte Verteilung an Ladungen unter den Agenten
(95A-95H) basierend zumindest teilweise auf ihrer jeweiligen Evaluierung zu erzielen, wobei jeder Agent Anteile
jeder Datei speichert;
Berechnen einer Verfügbarkeitsfunktion für jeden aus der Vielzahl von Agenten (95A-95H), wobei die Verfüg-
barkeitsfunktion eine Summation im Zeitverlauf von einer Vielzahl von zeitabhängigen Verfügbarkeitsgewich-
tungsfunktionen umfasst;
Berechnen, für jede aus der Vielzahl von Dateien, einer Kostenfunktion für das Verteilen von jeder aus der
Vielzahl von Dateien, wobei die Kostenfunktion eine Summation über jede der Verfügbarkeitsfunktionen für
jeden aus der Vielzahl von Agenten (95A-95H) umfasst; und

wobei zumindest eines von dem Beobachten, dem Evaluieren, dem Codieren und dem Paaren von mindestens
einem Prozessor durchgeführt wird.

2. Verfahren nach Anspruch 1, weiter umfassend das Beobachten von gesendeten Anteilen und das entsprechende
Anpassen der Verfügbarkeit und Evaluierung der Dateistatus und Agenten (95A-95H).

3. Verfahren nach Anspruch 2, weiter umfassend das erneute Senden von Anteilen in Bezug auf die Beobachtung
und spezifizierte Netzwerkverfügbarkeitsregeln.
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4. Verfahren nach Anspruch 1, wobei das Paaren wiederholt angewandt wird, sodass Anteile einer spezifizierten Datei
basierend auf der Evaluierung auf einen ausgewählten Agenten übertragen werden.

5. Verfahren nach Anspruch 1, wobei die spezifizierte Verteilung so ist, dass sie im Wesentlichen zeitlich einheitlich ist.

6. Verfahren nach Anspruch 1, weiter umfassend das Anwenden einer Kostenfunktion durch jeden ausgewählten
Agenten auf Parameter der Agenten (95A-95H), die mit dem ausgewählten Agenten verbunden sind, wobei die
verbundenen Agenten (95A-95H), die die Kostenfunktion minimieren, für eine weitere Anteilsübertragung ausge-
wählt werden.

7. Verfahren nach Anspruch 1, weiter umfassend das proaktive Hinzufügen von Anteilen und Dateien mit einer Ver-
fügbarkeit unterhalb eines spezifizierten Maßes zu einer Schlange, wobei das Paaren auf die Schlange angewandt
wird.

8. System, umfassend:

einen Einsatzmanager (110); und
eine Vielzahl von Agenten (95A-95H) in Kommunikation mit dem Einsatzmanager (110) über ein Computernetz-
werk (10),

wobei der Einsatzmanager (110) konfiguriert ist, um:

die Vielzahl von Agenten (95A-95H) und eine Vielzahl von Dateien durch jeweiliges Verfolgen einer Verfügbarkeit
jedes Agenten und Verfolgen eines Status jeder Datei zu beobachten;
jeden Agenten basierend zumindest teilweise auf jeweiliger vergangener Leistung und qualitativen Faktoren
zu evaluieren;
jede Datei in Anteile zu codieren;
die Anteile zu Agenten (95A-95H) zu paaren, um eine spezifizierte Verteilung an Ladungen unter den Agenten
(95A-95H), die eine Menge von an Agenten (95A-95H) gesendeten Anteilen sind, basierend zumindest teilweise
auf ihrer jeweiligen Evaluierung zu erzielen, wobei jeder Agent Anteile jeder Datei speichert;
eine Verfügbarkeitsfunktion für jeden aus der Vielzahl von Agenten (95A-95H) zu berechnen, wobei die Ver-
fügbarkeitsfunktion eine Summation im Zeitverlauf von einer Vielzahl von zeitabhängigen Verfügbarkeitsge-
wichtungsfunktionen umfasst;
für jede aus der Vielzahl von Dateien eine Kostenfunktion für das Verteilen von jeder aus der Vielzahl von
Dateien zu berechnen, wobei die Kostenfunktion eine Summation über jede der Verfügbarkeitsfunktionen für
jeden aus der Vielzahl von Agenten (95A-95H) umfasst.

9. System nach Anspruch 8, wobei der Einsatzmanager (110) weiter konfiguriert ist, um gesendete Anteile zu beob-
achten und die Verfügbarkeit und Evaluierung der Dateistatus und Agenten (95A-95H) entsprechend anzupassen.

10. System nach Anspruch 8, wobei der Einsatzmanager (110) weiter konfiguriert ist, um Anteile in Bezug auf die
Beobachtung und spezifizierte Netzwerkverfügbarkeitsregeln erneut zu senden.

11. System nach Anspruch 8, wobei der Einsatzmanager (110) weiter konfiguriert ist, um wiederholt zu paaren, sodass
Anteile einer spezifizierten Datei basierend auf der Evaluierung auf einen ausgewählten Agenten übertragen werden.

12. System nach Anspruch 8, wobei die spezifizierte Verteilung so ist, dass sie im Wesentlichen zeitlich einheitlich ist.

13. System nach Anspruch 8, wobei von dem Einsatzmanager ausgewählte Agenten (95A-95H) konfiguriert sind, um
eine Kostenfunktion auf Parameter der Agenten (95A-95H) anzuwenden, die mit dem ausgewählten Agenten ver-
bunden sind, wobei die verbundenen Agenten (95A-95H), die die Kostenfunktion minimieren, für eine weitere An-
teilsübertragung ausgewählt sind.

14. System nach Anspruch 8, wobei der Einsatzmanager weiter konfiguriert ist, um Anteile und Dateien mit einer Ver-
fügbarkeit unterhalb eines spezifizierten Maßes proaktiv zu einer Schlange hinzuzufügen, wobei das Paaren auf
die Schlange angewandt wird.

15. Computerprogrammprodukt, das einen computerlesbaren Code zum Steuern eines Computers trägt, um das Ver-
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fahren nach einem der Ansprüche 1 bis 7 auszuführen.

Revendications

1. Procédé comprenant les étapes ci-dessous consistant à :

surveiller, dans un réseau informatique d’égal à égal (10), une pluralité d’agents (95A-95H) et une pluralité de
fichiers, en suivant une disponibilité de chaque agent et en suivant un état de chaque fichier, respectivement ;
évaluer chaque agent, sur la base, au moins partiellement, de facteurs qualitatifs et de performances antérieures
respectifs ;
coder chaque fichier en des parties ;
mettre en correspondance les parties sur des agents (95A-95H) pour produire une répartition de charges
spécifiée parmi les agents (95A-95H), sur la base, au moins partiellement, de leur évaluation respective, chaque
agent stockant des parties de chaque fichier ;
calculer une fonction de disponibilité pour chaque agent de la pluralité d’agents (95A-95H), dans lequel la
fonction de disponibilité comprend une sommation dans le temps d’une pluralité de fonctions de pondération
de disponibilité en fonction du temps ;
calculer, pour chaque fichier de la pluralité de fichiers, une fonction d’un coût de répartition de chaque fichier
de la pluralité de fichiers, dans lequel la fonction de coût comprend une sommation sur chacune des fonctions
de disponibilité pour chaque agent de la pluralité d’agents (95A-95H) ; et

dans lequel au moins l’une des étapes de suivi, d’évaluation, de codage et de mise en correspondance est exécutée
par au moins un processeur.

2. Procédé selon la revendication 1, comprenant en outre l’étape consistant à surveiller des parties envoyées et à
ajuster la disponibilité et l’évaluation des états de fichiers ainsi que des agents (95A-95H) en conséquence.

3. Procédé selon la revendication 2, comprenant en outre l’étape consistant à renvoyer des parties relativement à la
surveillance et à des règles de disponibilité de réseau spécifiées.

4. Procédé selon la revendication 1, dans lequel la mise en correspondance est appliquée de façon répétée de sorte
que des parties provenant d’un fichier spécifié sont transférées à un agent sélectionné sur la base de l’évaluation.

5. Procédé selon la revendication 1, dans lequel la répartition spécifiée est telle qu’elle est sensiblement uniforme
dans le temps.

6. Procédé selon la revendication 1, comprenant en outre l’étape consistant à appliquer une fonction de coût, par le
biais de chaque agent sélectionné, à des paramètres des agents (95A-95H) connectés à l’agent sélectionné, dans
lequel les agents connectés (95A-95H) qui minimisent la fonction de coût sont sélectionnés en vue d’un transfert
de parties ultérieures.

7. Procédé selon la revendication 1, comprenant en outre l’étape consistant à ajouter de manière proactive, à une file
d’attente, des parties et fichiers présentant une disponibilité inférieure à un niveau spécifié, dans lequel la mise en
correspondance est appliquée à la file d’attente.

8. Système comprenant :

un gestionnaire d’ensemencement (110) ; et
une pluralité d’agents (95A-95H) en communication sur un réseau informatique (10) avec le gestionnaire d’en-
semencement (110) ;

dans lequel le gestionnaire d’ensemencement (110) est configuré de manière à :

surveiller la pluralité d’agents (95A-95H) et une pluralité de fichiers, en suivant une disponibilité de chaque
agent et en suivant un état de chaque fichier, respectivement ;
évaluer chaque agent, sur la base, au moins partiellement, de facteurs qualitatifs et de performances antérieures
respectifs ;
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coder chaque fichier en des parties ;
mettre en correspondance les parties sur des agents (95A-95H) pour produire une répartition de charges
spécifiée parmi les agents (95A-95H), correspondant à une quantité de parties envoyées à des agents (95A-
95H), sur la base, au moins partiellement, de leur évaluation respective, chaque agent stockant des parties de
chaque fichier ;
calculer une fonction de disponibilité pour chaque agent de la pluralité d’agents (95A-95H), dans lequel la
fonction de disponibilité comprend une sommation dans le temps d’une pluralité de fonctions de pondération
de disponibilité en fonction du temps ;
calculer, pour chaque fichier de la pluralité de fichiers, une fonction d’un coût de répartition de chaque fichier
de la pluralité de fichiers, dans lequel la fonction de coût comprend une sommation sur chacune des fonctions
de disponibilité pour chaque agent de la pluralité d’agents (95A-95H).

9. Système selon la revendication 8, dans lequel le gestionnaire d’ensemencement (110) est en outre configuré de
manière à surveiller des parties envoyées et à ajuster la disponibilité et l’évaluation des états de fichiers ainsi que
des agents (95A-95H) en conséquence.

10. Système selon la revendication 8, dans lequel le gestionnaire d’ensemencement (110) est en outre configuré de
manière à renvoyer des parties relativement à la surveillance et à des règles de disponibilité de réseau spécifiées.

11. Système selon la revendication 8, dans lequel le gestionnaire d’ensemencement (110) est en outre configuré de
manière répéter la mise en correspondance de sorte que des parties provenant d’un fichier spécifié sont transférées
à un agent sélectionné sur la base de l’évaluation.

12. Système selon la revendication 8, dans lequel la répartition spécifiée est telle qu’elle est sensiblement uniforme
dans le temps.

13. Système selon la revendication 8, dans lequel des agents (95A-95H) sélectionnés par le gestionnaire d’ensemen-
cement sont configurés de manière à appliquer une fonction de coût à des paramètres des agents (95A-95H)
connectés à l’agent sélectionné, dans lequel les agents connectés (95A-95H) qui minimisent la fonction de coût
sont sélectionnés en vue d’un transfert de parties ultérieures.

14. Système selon la revendication 8, dans lequel le gestionnaire d’ensemencement est en outre configuré de manière
à ajouter de façon proactive, à une file d’attente, des parties et fichiers présentant une disponibilité inférieure à un
niveau spécifié, dans lequel la mise en correspondance est appliquée à la file d’attente.

15. Produit-programme informatique transportant un code lisible par ordinateur pour commander à un ordinateur de
mettre en oeuvre le procédé selon l’une quelconque des revendications 1 à 7.
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